Introduction: Pelvic floor weakening is a major health problem in older women, with an 11.1% lifetime risk of women over 50 years old to undergo surgery for pelvic organ prolapse and urinary incontinence. Clinical examination is the main method of diagnosis, yet imaging is essential especially in patients with multicompartment defects. Pelvic Magnetic Resonance (MR) Imaging is expected to play a role in the preoperative planning for complex cases due to its high soft tissue resolution, which will help perform site-specific repair and so avoid recurrence.
INTRODUCTION
Weakening of the female pelvic floor is a prevalent and debilitating disorder. It results in abnormal descent of the urinary bladder, the uterovaginal vault, and the rectum, resulting in urinary incontinence, fecal incontinence, and pelvic organ prolapse (1) . Eleven percent of women undergo surgery for pelvic organ prolapse and/or urinary incontinence during life time, and 30% of them undergo repeat surgery (2) . Given the paucity of understanding of pelvic floor dysfunction pathophysiology and the high rate of recurrence and repeat surgery, imaging, like dynamic magnetic resonance (MR) plays a major role in its clinical management, especially for the preoperative assessment of patients with multi-compartment defects and failed surgical repairs (3) . Pelvic MR imaging using the combination of motion-insensitive T2-weighted single-shot fast spin echo and high soft tissue resolution standard T2-weighted fast spin echo techniques has helped to identify soft tissue abnormalities that directly correlate with the clinical and intraoperative findings related to pelvic floor prolapse. Pelvic MR imaging should also help to document and advance knowledge of surgical repair methodology (4) .
THE AIM OF THE WORK
The aim of the work is to highlight the role of MRI as a non invasive method in the assessment of pelvic floor dysfunction in females.
METHODS
This study was conducted over a period of 2 years and included 40 female patients, complaining of stress urinary incontinence, fecal incontinence or pelvic organ prolapse. Patients of interest were recruited from the obstetrics and gynecology department in Ain Shams University Maternity Hospital. We excluded patients with bad general condition, those who had a contraindication for MRI, and patients with detrusor instability.
After taking oral consent from all patients to undergo dynamic MRI of the pelvic floor, these patients were subjected to full clinical history, physical examination with . Urodynamic studies were done to exclude detrusor instability.
Patients were prepared by enemas the night before the MRI, fasting for 6 hours prior to the study and abstaining from micturition 1 hour before. Opacification of the rectum and vagina were done by sonographic gel and saline.
Dynamic MRI was done using 1.5 tesla superconductive G.E signa LX MRI scanner in Ain Shams University Hospital (ASUH). Sagittal, axial and coronal turbo spin echo sequences were done, followed by dynamic sequences in the sagittal plane using single shot fast spin echo sequences (SSFSE), during maximum straining.
• Imaging Parameters: Sagittal T2W: TR 3000, TE 100, slice thickness 4 mm, gap 1.5mm, Field of view (FOV) 220. Of the included 40 women, 2 (5%) were nulliparae, 37 (92.5%) delivered vaginally, and 1 (2.5%) delivered by Cesarean section. Of the included 38 parous women, 23 (60.5%) had hospital delivery while 15 (39.5%) had home delivery. Prolonged labor was reported in 18 (55%) women, episiotomy in 29 (47.5%) women, perineal or vaginal tear in 19 (47.5%) women, large-birth-weight infant in 18 (45%) women, and operative vaginal delivery in 11 (27.5%) women. (Figure 1 and 2). Of the included 40 women, 6 (15%) had isolated genital prolapse, 15 (37.5%) had isolated SUI, 11 (27.5%) had combined prolapse and SUI, 2 (5%) had combined prolapse and anal incontinence, 1 (2.5%) had combined SUI and anal incontinence, while 5 (12.5%) had combined prolapse, SUI and anal incontinence. (Figure 3 ). Of the included 40 women, 32 (80%) had cystocele by physical examination [20 (50%) were grade-1 by the Baden Walker Half Way Grading System, while 12 (30%) were grade-2]; 27 (67.5%) had rectocele [12 (30%) were grade-1, 14 (35%) were grade-2, 1 (2.5%) was grade-3]; 4 (10%) had uterine descent [1 (2.5%) was grade-1, 2(5%) were grade-2, 1 (2.5%) was grade-3]; and 1 (2.5%) had enterocele by physical examination. (Figure 4 ). There was a significant agreement between MRI and physical examination findings regarding presence or absence of cystocele [=0.462, p=0.007] ( Table-1 ). Of the included 40 women, 33 (82.5%) had similar findings (whether positive or negative for cystocele), while in 4 (10%) women MRI detected cystocele that was missed by physical examination, and in 3 (7.5%) MRI missed cystocele that was diagnosed by physical examination. There was a significant agreement between MRI and physical examination findings regarding presence or absence of rectocele [=0.525, p=0.001] ( Table-2 ). Of the included 40 women, 32 (80%) had similar findings (whether positive or negative for rectocele), while in 5 (12.5%) women MRI detected rectocele that was missed by physical examination, and in 3 (7.5%) MRI missed rectocele that was diagnosed by physical examination. 
DISCUSSION
Pelvic floor dysfunction and prolapse affect 50 % of women past middle age. Failure to recognize the complex set of pelvic floor defects in individuals leads to most postsurgical failures (6) . Since the introduction of fast imaging sequences, magnetic resonance (MR) imaging has become a promising diagnostic tool in the assessment of the pelvic floor dysfunction. Many protocols concerning the MR imaging procedure and interpretation on pelvic organ prolapse (POP) have been introduced . Of the included 40 women in our study, 9 (22.5%) underwent previous surgery for genital prolapse or stress urinary incontinence. This indicates that repeat surgeries among the sample were 22.5%. According to Broekhuis et al., 30% of patients undergoing surgery for pelvic organ prolapse and / or urinary incontinence undergo repeat surgery .
The lack of experience with the POP-Q system led us to use the more widespread Half-way grading system in this study.
All patients included in this study were prepared by bladder, vaginal and rectal opacification which was also done in the studies conducted by Cortes et .
In this study, dynamic MR imaging was performed in the supine position due to nonavailability of open-magnet unit MRI which could assess patients in the sitting position. According to Bertschinger et al., in a study comparing closed-magnet unit -versus openmagnet unit dynamic MR Imaging, the presence and grading of prolapse was concordant in the majority of patients. Therefore, our findings can be applied to openmagnet unit dynamic MR Imaging.
In this study, we selected the pubococcygeal line (PCL) as the reference line for the assessment of pelvic organ prolapse, because it was the most commonly used reference line on dynamic MR imaging (2). According to Lienemann et al., the PCL was defined as a horizontal line drawn from the inferior rim of public bone & the last visible coccygeal joint, which was the same definition applied in our study (14) .
Figure (7):
Drawing of the sagittal midline view of the female pelvis shows bony landmarks and the puborectal muscle, also called the levator sling. The pubococcygeal, H, and M lines and the levator plate are delineated in red (15) .
As to the concordance of dynamic MR imaging findings with physical examination, we found that in the anterior compartment there was good agreement between MR Imaging findings and physical examination regarding the presence or absence of cystocele, with 33 (82.5%) of the patients having similar findings in both. As regards the middle compartment there was non significant agreement between MR Imaging findings and physical examination regarding the presence or absence of uterine descent, with 26 patients (65%) having similar findings. In the posterior compartment, there was good agreement regarding the presence or absence of rectocele in both MR Imaging and physical examination, with 32 (80%) of the patients having similar findings. In enterocele, there was good agreement between MR Imaging and physical examination with 34 (85%) of pts having similar findings yet in 6 (15%) of women MR Imaging detected enteroceles that were missed by physical examination.
According to Gupta et al., they found poor correlation between MRI and clinical examination in all three compartments. However in their study they used the HMO classification for pelvic organ prolapse on MR Imaging, grading the prolapse with reference to the hiatal "H" line. On comparing MRI findings with intraoperative examination, they found good agreement for enteroceles. Therefore they concluded that MRI would result into better enterocele detection & so better surgical outcome, as it has been reported in the literature that only half of enteroceles were detected by physical examination This could be due to the use of a different MRI staging system which was the HMO grading system. They also used the POP-Q system for clinical grading of prolapse. Therefore, the diversity of the clinical systems as well as the MRI reference lines used could be responsible for the different results.
The main weakness in this study was the lack of correlation with a 'gold standard' which is the intra operative examination which was included in the study done by Gupta et al. This did not allow the assessment of the sensitivity and diagnostic accuracy of MRI.
Also the straining efforts of the patients could be suboptimal in some cases due to lack of direct communication between the radiologist and the patient. This was partly solved by coaching the patients on Valsalva maneuver prior to the examination and noting for the indentation caused by the small bowel loops on the urinary bladder dome, as well as the inward movement of the anterior abdominal well muscles. If this could not be seen, the dynamic sequences were repeated till maximum straining efforts were obtained.
In summary, our study revealed that the overall correlation between dynamic MR Imaging staging of pelvic organ prolapse and physical examination was generally good in this study, yet with non significant agreement in the middle compartment.
However, the diversity of reference lines used in MRI as well as the different clinical staging systems are possibly responsible for the diversity of results in this aspect in the current literature.
Case (1):45 year old patient, Para 5+2 complaining of stress urinary incontinence and painful perineal swelling. Past history of classical repair. 
